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BILINGUAL INFORMATION RETRIEVAL
APPARATUS, TRANSLATION APPARATUS,
AND COMPUTER READABLE MEDIUM
USING EVALUATION INFORMATION FOR
TRANSLATION

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 35
USC 119 from Japanese Patent Application No. 2011-000513
filed Jan. 5, 2011.

BACKGROUND

Technical Field

The present invention relates to a bilingual information
retrieval apparatus, a translation apparatus, and a computer
readable medium.

SUMMARY

According to an aspect of the invention, there 1s provided a
bilingual information retrieval apparatus including an input
text acquisition unit, a first memory, a first language construct
information selection unit, a second memory, and a second
language construct information selection unit. The input text
acquisition unit acquires mput text i a first language. The
first memory stores plural pieces of first language construct
information indicating a construct of text in the first language.
Each of the plural pieces of first language construct informa-
tion includes a fixed 1tem 1ndicating a fixed character string in
the text and a variable item, indicating a variable character
string 1n the text. The first language construct mnformation
selection unit selects a piece of first language construct infor-
mation corresponding to the mput text from among the plural
pieces ol stored first language construct information. The
second memory stores plural pieces of second language con-
struct information indicating a construct of text in a second
language corresponding to the selected piece of first language
construct mnformation. Fach of the plural pieces of second
language construct information includes a fixed 1tem 1ndicat-
ing a fixed character string in the text and a variable 1tem
indicating a variable character string in the text. The second
language construct information selection unit selects a piece
of second language construct information from among the
plural pieces of second language construct information stored
in the second memory on the basis of evaluation information
associated with the plural pieces of first language construct
information and the plural pieces of second language con-
struct information.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment(s) of the present invention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1llustrates an example configuration of a translation
apparatus according to an exemplary embodiment of the
present invention;

FIG. 2 15 a functional block diagram illustrating functions
implemented by the translation apparatus according to the
exemplary embodiment of the present invention;

FIG. 3 illustrates an example 1n which nput text in the
source language 1s translated using a bilingual example pat-
tern;

FI1G. 4 1llustrates the data structure of one example pattern;
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2

FIG. 5 1llustrates an exemplary bilingual example pattern;
FIG. 6 illustrates an exemplary process flow of a source-

language construct information selection unit;

FIG. 7 1llustrates an exemplary process tlow of the distance
calculation unait;

FIG. 8 illustrates an exemplary calculation process of the
distance calculation unait;

FIG. 9A 1llustrates an exemplary process flow of the map-
ping extraction unit;

FIG. 9B illustrates an exemplary process flow of the map-
ping extraction unit;

FIG. 9C 1llustrates an exemplary process tlow of the map-
ping extraction unit;

FIG. 10 illustrates exemplary bilingual example patterns
when plural bilingual example patterns exist for selected
source-language construct information;

FIG. 11 1llustrates an exemplary process flow of a target-
language construct information selection unit;

FIG. 12 A 1llustrates a process tlow of calculating an evalu-
ation value using a first evaluation criterion;

FIG. 12B illustrates a process tlow of calculating an evalu-
ation value using a second evaluation criterion;

FIG. 12C 1llustrates a process flow of calculating an evalu-
ation value using a third evaluation criterion;

FIG. 12D illustrates a process tlow of calculating an evalu-
ation value using a fourth evaluation criterion;

FIG. 12E 1llustrates a process flow of calculating an evalu-
ation value using a fifth evaluation criterion;

FIG. 13 illustrates an exemplary lexicon;

FIG. 14 illustrates an exemplary bilingual example;

FIG. 15 illustrates an example of how to select a target-
language example pattern from candidates 1llustrated in FIG.
10; and

FIG. 16 illustrates an example of a translation generated by
using the calculation based on the fourth evaluation criterion.

DETAILED DESCRIPTION

An exemplary embodiment of the present invention be

described 1n detail hereinafter with reference to the drawings.
FIG. 1 illustrates an example configuration of a translation
apparatus 1 according to an exemplary embodiment of the
present invention. As illustrated 1n FIG. 1, the translation
apparatus 1 includes a central processing unit (CPU) 11, a
storage unit 12, a communication unit 13, and an input/output
unit 14. The translation apparatus 1 may be, for example, a
personal computer, a server, or a similar apparatus.
The CPU 11 operates in accordance with a program stored
in the storage unit 12. The program may be provided by being
stored 1n an information recording medium such as a compact
disc read-only memory (CD-ROM) or a digital versatile disc
read-only memory (DVD-ROM), or may be provided via a
network such as the Internet.

The storage unit 12 may be a memory element such as a
random access memory (RAM) or a ROM, a hard disk drive,
or a similar device. The storage unit 12 stores the program
described above. The storage unit 12 also stores information
input from the individual units and computational results.

The communication unit 13 may be a communication
medium or the like that 1s connected to another device to
establish communication. The communication unit 13 inputs
information recerved from another device to the CPU 11 or
the storage unit 12 under control of the CPU 11, and transmits
the information to another device.

The mput/output unit 14 may be a unit that controls a
display output unit such as a monitor and an input unit such as
a keyboard or a mouse, or a similar device. The input/output
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unit 14 outputs 1image data or any other suitable data to a
monitor or the like under control of the CPU 11, and acquires
information from an operator through a keyboard or a mouse.

FIG. 2 1s a functional block diagram 1llustrating functions
implemented by the translation apparatus 1 according to the
exemplary embodiment of the present invention. The trans-
lation apparatus 1 functionally 1includes an input text acqui-
sition unit 51, a morphological analysis unit 52, a source-
language construct information candidate retrieval unit 33, a
source-language construct iformation selection unit 34, a
target-language construct mformation selection unit 335, a
translated text output unit 56, and a dictionary unit 57. The
source-language construct information selection unit 54
tfunctionally includes a distance calculation unit 61, a map-
ping extraction unit 62, and an optimum mapping selection
unit 63. The above functions may be implemented by execut-
ing, by the CPU 11, the program stored in the storage unit 12
and controlling the communication unit 13 and the mput/
output unit 14.

Here, the translation apparatus 1 according to this exem-
plary embodiment may perform translation using bilingual
information. The bilingual information includes bilingual
example patterns including source-language example pat-
terns indicating patterns of text in the source language and
target-language example patterns indicating patterns of text
in the target language to which the text in the source language
1s translated. FIG. 3 1llustrates an example 1n which input text
in the source language 1s translated using a bilingual example
pattern. In the bilingual example pattern, “[v]” represent a
variable item indicating that corresponding one or plural
words are variable. In the example illustrated 1n FIG. 3, when
“IITEEICE D, (He rides a train.)” 1s entered as input text,
translated text illustrated 1n FIG. 3 may be obtained. In the
translation process, the translation apparatus 1 retrieves an
optimum bilingual example pattern including a source-lan-
guage example pattern “[v] & [v] FE 5. ([v] nde/ndes

v].)” that matches the mput text, and applies the translated
terms of the words 1n the input text corresponding to [v] 1n the
source-language example pattern to the [v] portions 1n “[v]
44 [v]” which 1s the target-language example pattern in the
bilingual example pattern to obtain translated text. The above
translation technique 1s called pattern-based translation.
Since both a source-language example pattern and a target-
language example pattern represent text using a variable char-
acter string and a fixed character string in combination,
example patterns i both languages are heremaftter referred to
collectively as “example patterns”.

In the translation apparatus 1, the input text acquisition unit
51, the morphological analysis unmit 52, the source-language
construct information candidate retrieval unit 53, the source-
language construct information selection unit 54, and the
target-language construct information selection unit 55 per-
form the process described above for retrieving a bilingual
example pattern. A mechanism including the above compo-
nents may be used as a bilingual information retrieval appa-
ratus.

FIG. 4 1llustrates the data structure of one example pattern.
The example pattern may be information indicating the con-
structs of text in a certain language. The example pattern
includes plural items each of which corresponds to one or
multiple character strings among character strings making up
the text, and the items may be divided into fixed i1tems and
variable items. Fach fixed item represents a uniquely deter-
mined fixed character string as a corresponding character
string 1n the text, and each variable item represents, as a
corresponding character string 1n the text, a variable character
string including the number of characters. The term “charac-
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4

ter string”, as used here, represents a word or a phrase having
plural words. One example pattern includes one or multiple
fixed 1tems and one or multiple vaniable items. In FIG. 4, fixed
items and variable items are arranged 1n order, starting from
those to be located at the beginning of the text.

Each variable item includes position information, type
information, variable information, lexicon information, and
usage-example information. Each fixed item includes posi-
tion information, type information, fixed content, part-oi-
speech information, and sub-structure information. Position
information 1s included 1n both a fixed item and a variable
item, and may represent the position in which the correspond-
ing 1tem appears in the text, where the position 1s represented
as a sequential number. The type information may be infor-
mation indicating whether the corresponding item 1s a vari-
able item or a fixed 1tem, and may be set as “I” for a fixed 1tem
and to “v” for a variable 1tem. The variable information may
be information indicating the part of speech of a variable item.
For example, “NP” represents a noun variable, “AP” repre-
sents an adjective variable, and “DP” represents an adverb
variable. The lexicon mformation may be mnformation indi-
cating the lexicon of a word 1included 1n a variable item. The
usage-example mformation may be mformation indicating
usage examples of a word included 1n a variable 1item 1n the
example pattern. The fixed content may be information 1ndi-
cating a character string of a fixed item, and the part-oi-
speech mnformation may be information indicating the part of
speech of a word set as a fixed 1tem. For example, a fixed item
with part-of-speech information “61” represents a Japanese
particle. The sub-structure information indicates information
about each of plural words making up a fixed 1tem.

Here, information indicating the presence of a variable
item and 1information about the fixed content of a fixed 1tem,
which may be characteristic in an example pattern, are
referred to as “language construct information”. Specifically,
the language construct information may correspond to posi-
tion information and type information in a variable 1tem and
position information, type information, and fixed content in a
fixed 1tem. In the following description, language construct
information included 1n a source-language example pattern 1s
heremnafter referred to as “source-language construct infor-
mation”, and language construct information included in a
target-language example pattern 1s hereinafter referred to as
“target-language construct information™.

FIG. 5 illustrates an example of a bilingual example pat-
tern. The bilingual example pattern includes a source-lan-
guage example pattern, a target-language example pattern,
and alignment information. In the example pattern 1llustrated
in FIG. 5, a delimiter between a fixed 1tem and a variable item
a space, and a delimiter between pieces of information
included 1n a fixed 1item and a variable item 1s a forward slash
(/). In FIG. 5, furthermore, position mmformation 1s repre-
sented by the order in which fixed items and variable items are
arranged, 1nstead of using any mark 1n an individual variable
item or fixed item. For example, “v/NP/ A /7, which 1s the first
item 1n the source-language example pattem indicates that
the 1tem 1s a variable 1tem having a variable indicating that
this part of speech 1s a noun, a lexicon “ A ™ (persons ), and no
usage examples set therein. The fifth item 1n the source-
language example pattern, “f/ a4 5 /89/attribute change |
oo /17/ 42 /47/1”, indicates that the 1item 15 a fixed item
with a character string “&%i%5 %, which 1s a verb (89) with an
irregular conjunction named sa-gyo henkaku katsuyo or a
sa-row 1rregular conjunction, which 1s one of Japanese verb
conjunctions. The character string *“tt#% 5 1s composed of
sub-structures “ % (kaisen (re-election))” and *“ 4% (suru
(to do))”, 1n which attributes change.
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The alignment information may be interlanguage corre-
spondence mformation including correspondences between
variable 1tems 1n the source language and variable items 1n the
target language and correspondences between fixed items 1n
the source language and fixed 1tems 1n the target language. In
FIG. 5, “3:” indicates that three associations are present,
“1-1;” indicates that the first item in the source-language
example pattern 1s associated with the first item 1n the target-
language example pattern, and “501, 502-2;” indicates that
the first and second sub-items of the fifth 1item 1n the source-
language example pattern are associated with the second 1tem
in the target-language example pattern. Here, “501”” indicates
the first sub-item of the fifth item in the source-language
example pattern.

The dictionary unit 57 may be implemented by the CPU 11
and the storage unit 12. The dictionary unit 57 may store
plural bilingual example patterns, a word dictionary, a bilin-
gual example dictionary, and any other suitable information.

The process described above for translation using a bilin-
gual example pattern will be hereinatter described 1n more
detail. The input text acquisition unit 51 may be implemented
by the CPU 11, the storage unit 12, the communication unit
13, and the mmput/output unit 14. The input text acquisition
unit 51 acquires information about input text that 1s text input
in the source language from information about the operation
ol a keyboard, which 1s acquired through the input/output unit
14, information acquired from the storage unit 12, or infor-
mation recerved from a client device connected via a network.

The morphological analysis unit 52 may be implemented
by the CPU 11 and the storage unit 12. The morphological
analysis unit 52 applies morphological analysis to the mput
text to obtain plural words making up the put text and
part-of-speech information about each of the words. As a
result of the morphological analysis of “EHEHIZFES (he
rides a train)”’, for example, the morphological analy51s unit
52 may obtain five words, “ # (he)”, “{3.”, “EBE (atrain)”’, “

Z 7 and “E % (nides)”, and also obtain part-of-speech infor-
matlon about the respective words, 1.e., a noun, a Japanese
particle, a noun, a Japanese particle, and a verb.

The source-language construct information candidate
retrieval unit 53 may be implemented by the CPU 11 and the
storage unit 12. The source-language construct information
candidate retrieval unit 53 retrieves source-language con-
struct information candidates from plural bilingual example
patterns stored in the dictionary unit 57. The source-language
construct information selection umt 54 selects source-lan-
guage construct information from the candidates. Once a
candidate of source-language construct information 1is
retrieved, a source-language example pattern including the
source-language construct information and a bilingual
example pattern including the source-language example pat-
tern may also be specified.

More specifically, in the retrieval processing described
above, the source-language construct information candidate
retrieval unit 53 retrieves a source-language construct inifi

Or-
mation candidate with a degree of similarity Sim and a cover
rate Cov between the input text and a fixed 1tem 1n the source-
language construct information being greater than respective
thresholds. The source-language construct information can-
didate retrieval unit 33 determines bigrams (S) in a character
string 1n the mput text and bigrams (A) 1n a character string in
the source-language construct information, and calculates the
degree of similarity Sim and the cover rate Cov from the
bigrams (S) and bigrams (A). The degree of similarity Sim
and the cover rate Cov may be determined by the following
equations:
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Sim=(2x[SNA)/(IS|+|4!), and

Cov=I5M41/5],

where |S| denotes the number of bigrams included 1n the input
text, |Al denotes the number of bigrams 1n the source-lan-
guage construct information, and ISMA| denotes the number
of bigrams common to the input text and the source-language
construct information.

The source-language construct information selection unit
54 may be implemented by the CPU 11 and the storage unit
12. The source-language construct information selection unit
54 selects a piece of source-language construct information
corresponding to the input text from plural pieces of source-
language construct information that indicate the constructs of
a source language text. Each of the plural pieces of source-
language construct information includes a fixed 1tem indicat-
ing a fixed character string in the text and a variable 1tem
indicating a variable character string in the text. More spe-
cifically, the source-language construct information selection
unit 54 selects a piece of source-language construct informa-
tion that 1s the closest to the input text from plural pieces of
source-language construct information candidates retrieved
by the source-language construct mmformation candidate
retrieval unit 53, and further acquires mapping information
indicating correspondences between character strings
included 1n the input text and variable items and fixed 1tems 1n
the source-language construct information. When a piece of
source-language construct information is selected, a source-
language example pattern and a bilingual example pattern
including the selected piece of source-language construct
information may also substantially be selected. The source-
language construct information selection unit 54 may select
plural pieces of source-language construct information if plu-
ral pieces of source-language construct information are the
closest to the mput text.

FIG. 6 1llustrates an exemplary process tflow of the source-
language construct information selection unit 34. First, the
distance calculation unit 61 1n the source-language construct
information selection unit 54 determines a distance between
cach source-language construct information candidate and
iput text (step S101). This process 1s performed by the dis-
tance calculation unit 61 1n the source-language construct
information selection unit 54. The processing of step S101
will be described heremaifter with reference to the process
flow of the distance calculation unit 61.

The distance calculation unit 61 may be implemented by
the CPU 11 and the storage unit 12. FIG. 7 1illustrates an
exemplary process tlow of the distance calculation umit 61. In
FIG. 7, only a process flow of calculating a distance between
input text and one source-language construct information
candidate 1s illustrated. In actuality, the illustrated process
flow 1s repeated a number of times corresponding to the
number of source-language construct information candi-
dates. First, the distance calculation unit 61 sequentially
stores words (the number of which 1s presented by m) 1n the
input text, which 1s divided by the morphological analysis
umtS2, in data strings s1 to sm (step S111). Then, the distance
calculation unit 61 determines, for each of variable items and
fixed 1tems (the total number of which 1s represented by n) 1n
one source-language construct information candidate, an
information set including information indicating whether or
not the 1tem 1s a variable 1tem and 1information about a char-
acter string of fixed content when the 1tem 1s a fixed 1tem, and
sequentially stores the information sets in data strings al to an
in order, starting from the item with the smallest value of
position mformation (step S112). In the following descrip-
tion, s0 and a0 are also used, which represent the beginnings
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of the mput text and the source-language construct informa-
tion, respectively, and correspond to null character strings.

The distance between input text and source-language con-
struct information may depend on the correspondences
between individual words in the 1input text and variable items
and fixed 1tems 1n the source-language construct information.
The distance between the input text and the source-language
construct imnformation may be determined by determining a
conversion weight for each of plural potential correspon-
dences between the mput text and the source-language con-
struct information and setting the smallest conversion weight
among the determined conversion weights as the distance. A
conversion weight for a certain correspondence may be deter-
mined by integrating a weight between each of variable 1items
and fixed items and a corresponding word and a weight
between a word and an item when the word and the item do
not correspond to each other. More specifically, for example,
it 1s assumed that a1 (where 1s 1 to n) corresponds to sj (where
11s 1 to m). In this case, if a1 and s represent the same word,
the editing weight may be 0 because no editing may be
required. If a1 and sj represent different words, replacement
may be required and therefore the editing weight may be p. I
no sj corresponding to a1 exists, the addition of a word to the
input text may be required and therefore the editing weight
may be gq. Conversely, 11 no a1 corresponding to sy exists, the
deletion of a word from the nput text may be required and
therefore the editing weight may be r. Resulting weights are
integrated. Here, p, g, and r are positive constants. The cor-
respondences may satisty the condition that the words in the
source-language construct information are not reordered or
the words 1n the input text are not reordered and the condition
that a variable 1item may correspond to plural words 1n the
input text. The former condition 1s that, for example, 11 a1 and
s1 correspond to each other, a(i+1) and s(j—1) do not corre-
spond to each other. The latter condition 1s generated because
a variable item may be a phrase including plural words. From
the former condition, the minimum distance d(i, 1) among all
the correspondences between al to a1 1n the source-language
construct imnformation and sl to sj in the mput text may be
determined it all the d(i-1,1-1), d(i-1, 1), and d(1, 1—1) and the
relationship between a1 and sy are obtaimned. A calculation
method using the above rules will be described.

The distance calculation unit 61 mnitializes a two-dimen-
sional (n+1)x(m+1) array d storing distance values, and an
nxm array PathFlag indicating which of d(1-1, 1-1), d(1-1, 3),
and d(1, 1—-1) 1s to be used to obtain the distance d(i, 1) (step
S113). The array d has d(0, 0) to d(n, m), and d(1, 1) denotes the
distance between the character string segments al, a2, . . ., ai
and s1, s2, . . ., s]. 1xq 1s substituted 1nto d(1, 0), and jxr 1s
substituted into d(0, 7). The array PathFlag has PathFlag(1, 1)
to PathFlag(n, m). Next, 1 1s substituted for the variables 1 and
1 (step S114), and 1terative processing 1s 1itiated. The dis-
tance calculation unit 61 determines the distance d(1, j)
between al to a1 and s1 to sy, and stores either of d(1-1, 1-1),
d(1-1, j), and d(1, 1-1) to be used to obtain the distance d(i, 1)
in PathFlag(i, 1) (step S115). d(1, j) may be calculated by the
tollowing method:

If a1 1s a variable 1item,

d(i,))y=min{d(i-1,j-1)+w(ai,s)),d(i-1j)+q,d{,j-1)}.

It a1 15 a fixed 1tem,

d(i,j)=min{d(i-1,j-)+w(ai,sj),d(i-1,7)+q,d{ j-1)+r}.

In the above equations, for example, w(ai, sj)1s O1f a1 1s a
variable item. For example, if a1 1s a fixed item, w(ati, s1) 15 O
when a1 and sj are equal, and 1s p when a1 and sj are not equal.
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If plural distances among d(1-1, 1-1), d(i-1, 1), and d(1, 1-1)
are minimum, information about all the distances 1s stored in
PathFlag(i, j).

Next, the distance calculation unit 61 increase 1 by 1 (step
S116). 117 1s less than or equal to m (YES 1n step S117), the

process repeats from step S115. If7 1s not less than or equal to
m (NO m step S117), the distance calculation unit 61
increases 1 by 1 (step S118), and determines whether or not 1
1s less than or equal to n (step S119). 111 1s less than or equal
to n (YES 1n step S119), the process repeats from step S1135.
If11s notless than or equal to n (NO 1n step S119), the distance
calculation unit 61 stores the distance variable d(n, m) and the
array PathFlag in association with the source-language
example pattern (step S120). Then, the process ends.

FIG. 8 1llustrates an exemplary calculation process of the
distance calculation unit 61. In a table illustrated in FIG. 8,
cach cell has a value representing the value of a corresponding
one of the cells of the array d, and arrows represent through
which cells among cells from upper left to lower right, cells
from left to nght, and cells from up to down calculation 1s
performed to obtain a distance. In the illustrated example, a

distance i1s calculated for input text “FLIIELE o »

7 Z0#BETY (1 am an employee of Fupn Xerox)” and a
source-language construct information candidate “[v] L [v]
T4 ([v] amvare/is [v])”, by way of example. In the illustrated
example, p=g=r=1. It may be seen from the illustrated table
that the array PathFlag represents the relationship between
words 1n the mnput text and variable 1tems and fixed items
when a distance 1s calculated.

After the distance between the input text and each source-
language construct nformation candidate 1s determined
using the processing of step S101, the source-language con-
struct information selection unit 34 selects a source-language
construct information candidate with the minimum distance
from among the source-language construct information can-
didates (step S102). Here, the number of pieces of source-
language construct information to be selected 1s not limited to
one. Regardless of whether the number of types of source-
language construct information with a minimum distance 1s
one, for example, if plural bilingual example patterns having
the same source-language construct information exist, a num-
ber of pieces of source-language construct information cor-
responding to the number of bilingual example patterns may
be selected.

Then, the source-language construct information selection
unit 54 determines a correspondence (hereinafter referred to
as a “mapping”) between each of fixed items and variable
items of the selected source-language construct information
and a character string 1n the mput text (step S103). The pro-
cessing of step S103 may be performed by the mapping
extraction unit 62 in the source-language construct informa-
tion selection unit 54. The processing of step S103 will be
described heremnafter with reference to a process flow of the
mapping extraction unit 62.

The mapping extraction unit 62 may be implemented using,
the CPU 11 and the storage unit 12. FIGS. 9A to 9C 1llustrate
an exemplary process tlow of the mapping extraction unit 62.
First, the mapping extraction unit 62 acquires an array Path-
Flag stored in association with the selected source-language
construct information, and also acquires data strings al to an
in which information about variable 1tems and fixed items
included in the source-language construct information 1is
stored 1n order indicated by position information (step S131).
Specifically, the information about the variable items and the
fixed 1tems 1ncludes information as to whether or not the 1tem
1s a variable item and imnformation about a character string of
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fixed content when the item 1s a fixed item. Next, the mapping
extraction umt 62 1mtializes an array Mat including n lists
cach storing one or multiple words corresponding to each
variable 1tem and fixed i1tem 1n the selected source-language
construct information, and pushes (n, m), 0, and the array Mat
in a stack (step S132).

Next, the mapping extraction unit 62 pops the above values
from the stack, and stores the values 1n a set of variables (1, 1),
a variable u, and the array Mat (step S133). If the set of
variables (1,1)1s (0, 0) (YES in step S134), a mapping has been
determined, and therefore the array Mat 1s added to amapping
list Fset (step S1335). If any stack remains (YES 1n step S136),
the process repeats from step S133. If no stack remains (NO
in step S136), the process ends. IT 1t 1s determined 1n step S134
that the set of vanables (1, 1) 1s not (0, 0) (NO 1n step S134), 1t
1s determined whether or not the vanable 11s O (step S137). If
the variable11s O (YES 1n step S137), the 1-th word 1n the input
text 1s missing and therefore 1s added to the list Mat(0) (step
S138). The set of variables (1, 1—-1), 0, and the array Mat are
pushed (step S139). Then, the process repeats from step S133.

If 1t 1s determined in step S137 that the variable 1 1s not O
(NO 1n step S137), 1t 1s determined whether or not a1 1s a fixed
item (step S140). If a1 1s a fixed 1tem (YES in step $5140),
determination for the PathFlag(i, 1) 1s performed (step S141).
If the PathFlag(1, 1) indicates that d(1, 1) has been determined
from d(1-1,71-1) (YES 1n step S141), the j-th word 1s added to
the list Mat(1) (step S142), and the set of variables (1-1, 1-1),
0, and the array Mat are pushed (step S143). The PathFlag(a,
1) indicating that d(i, ) has been determined from d(1-1, j-1)
1s hereinafter referred to as “the PathFlag(i, 1) passing through
(1-1,71-1)". Further, the PathFlag(1, 1) indicating that d(1, ) has
been determined from d(i, j-1) and d(i-1, j) 1s heremafter
referred to as “the PathFlag(i, 1) passing through (1, j—-1)” and
“the PathFlag(i, 1) passing through (1-1, 1), respectively. If 1t
1s determined 1n step S141 that the PathFlag(i, 1) does not pass
through (1-1, 1—1) (NO 1n step S141) and after the processing,
of step S143, it 1s determined whether or not the PathFlag(i, 1)
passes through (1, 1-1) (step S144). If the PathFlag(i, 1) passes
through (1, 1—-1) (YES 1n step S144), this means that the
addition of a word may be required and therefore the j-th word
1s added to the list Mat(1) (step S143), and the set of vaniables
(1, 1—1), O, and the array Mat are pushed (step S146). If 1t 1s
determined 1n step S144 that the PathFlag(i, 1) does not pass
through (1, 1—1) (NO 1n step S144) and after the processing of
step S146, the process proceeds to step S153.

If1t1s determined 1n step S140 that a11s a variable item (NO
in step S140), 1t 1s determined whether or not the PathFlag(a,
1) passes through (1-1, 1-1) (step S147). It the PathFlag(i, )
passes through (1-1, 1-1) (YES 1n step S147), the j-th to
(j+u)-th words are added to the list Mat(1) (step S148), and the
set of variables (1-1, 1-1), O, and the array Mat are pushed
(step S149). If 1t 1s determined 1n step S147 that the PathFlag
(1, 1) does not pass through (1-1, j—1) (NO 1n step S147) and
after the processing of step S149, 1t 1s determined whether or
not the PathFlag(i, 1) passes through (1, 1-1) (step S150). If the
PathFlag(i, 1) passes through (1, 1—1) (YES 1n step S1350), u 1s
increased by 1 (step S151), and the set of vanables (1,1-1), the
variable u, and the array Mat are pushed (step S152). If 1t 1s
determined 1n step S150 that the PathFlag(i, 1) does not pass
through (1, 1—-1) (NO 1n step S150) and after the processing of
step S152, the process proceeds to step S1353.

In step S153, it 1s determined whether or not the PathFlag(a,
1) passes through (1-1, 7). If the PathFlag(i, 1) passes through
(1-1, 1) (YES 1n step S153), this means that word missing has
occurred. Thus, the list Mat(1) 1s emptied (step S154), and the
set of vanables (1-1, 1), 0, and the array Mat are pushed (step
S155). It 1t 1s determined 1n step S1353 that the PathFlag(i, 1)
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does not pass through (1-1, 1) (NO 1n step S153) and after the
processing of step S155, the process repeats from step S133.
With the above processes, amapping list Fsetis acquired. The
use of a stack allows plural mappings to be obtained.

After a mapping has been obtained through the processing
of step S103, the source-language construct information
selection unit 54 checks whether or not plural mappings exist.
If plural mappings exist, one of the mappings 1s selected (step
S104). The processing of step S104 may be performed by the
optimum mapping selection unit 63. The optimum mapping
selection unit 63 may be implemented by the CPU 11 and the
storage umt 12. I plural mappings exist, the optimum map-
ping selection unit 63 evaluates, for each mapping, a phrase
including words that are variable items in accordance with

some standards, and selects one mapping from the total
assessment of the obtained evaluations. Examples of the stan-
dards for evaluation include whether or not the phrase is
found 1n a dictionary, and whether or not the phrase includes
a verb, a particle, or an auxiliary verb.

The target-language construct information selection unit
55 may be implemented by the CPU 11 and the storage unit
12. The target-language construct information selection unit
53 selects one piece of target-language construct information,
based on evaluation information associated with source-lan-
guage construct information and target-language construct
information, from among plural pieces of target-language
construct information indicating the constructs of target lan-
guage text corresponding to the selected source-language
construct information. Each of the plural pieces of target-
language construct information includes a fixed 1tem 1ndicat-
ing a fixed character string in the text and a variable 1tem
indicating a variable character string in the text. The evalua-
tion information may refer to a portion of a bilingual example
pattern, from which source-language construct information 1s
excluded. The bilingual example pattern includes a source-
language example pattern and a target-language example pat-
tern, and 1s therefore associated with source-language con-
struct information and target-language construct information.
Further, the vaniable information (part-of-speech informa-
tion), lexicon, and usage-example information 1n a variable
item 1n the source-language example pattern, and the inter-
language correspondence information, bilingual example
information, etc., in the bilingual example pattern are also
associated with the source-language construct information.
The variable information (part-of-speech information), lexi-
con, and usage-example mmformation 1n a variable 1tem are
information indicating the attributes of the variable item.
Selecting target-language construct information may be sub-
stantially equivalent to also selecting a target-language
example pattern and a bilingual example pattern.

If plural pieces of target-language construct information
and plural bilingual example patterns including the selected
source-language construct information exist, the target-lan-
guage construct mformation selection unit 55 selects one
piece of target-language construct information and one bilin-
gual example pattern from among the plural pieces of target-
language construct information corresponding to the selected
source-language construct information. FIG. 10 1illustrates
exemplary bilingual example patterns when plural bilingual
example patterns exist for selected source-language construct
information. In the example illustrated in FIG. 10,
FEREREIHES (he ndes a tramn)” 1s given as mput text, and
source-language construct information “[v] L [V]
(ZH D ([v] ride/rides [v])” ([v] represents a variable item) is
selected. In the illustrated example, three bilingual example
patterns including the source-language construct information
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may exist. The first bilingual example pattern means that a
person travels 1n a vehicle. The second bilingual example
pattern means that a person dances to the rhythm or gets
carried away tune. The third bilingual example pattern means
that a person sits on and controls an animal or the like. In FIG.
10, for ease of understanding, instead of using alignment
information, a common number 1s assigned to variable infor-
mation in a variable i1tem 1n the source-language example
pattern and variable information in a variable 1tem 1n the
target-language example pattern to show the correspondence
between the variable item 1n the source-language example
pattern and the variable 1tem 1n the target-language example
pattern. Other elements are represented in accordance with
the same notation as that in the data structure of bilingual
example patterns 1llustrated in FIG. 5.

The target-language construct information selection unit
55 acquires a set of bilingual example patterns including the
selected source-language construct information, calculates,
for each of the bilingual example patterns, evaluation values
Sepl to SepS based on five evaluation criteria, and selects a
bilingual example pattern on the basis of a comprehensive
evaluation value SepP obtained by taking the weighted sum of
the evaluation values Sepl to SepS. FIG. 11 illustrates an
exemplary process flow of the target-language construct
information selection unit 55. FIGS. 12A, 12B, 12C, 12D,
and 12E illustrate a process tlow of calculating the evaluation
value Sepl using the first evaluation criterion, a process tlow
of calculating the evaluation value Sep2 using the second
evaluation criterion, a process tlow of calculating the evalu-
ation value Sep3 using the third evaluation criterion, a process
flow of calculating the evaluation value Sep4 using the fourth
evaluation criterion, and a process flow of calculating the
evaluation value SepS using the fifth evaluation criterion,
respectively. FIGS. 12A to 12D illustrate only a process for
one bilingual example pattern. In the processes for calculat-
ing the evaluation values Sepl to Sep3 using the first to third
evaluation criteria, the target-language construct information
selection unit 55 may select one piece of target-language
construct information on the basis of the attributes of a char-
acter string 1n the iput text corresponding to a variable item
in source-language construct information and on the basis of
information that associates the attributes of a variable item 1n
the source-language construct information with the target-
language construct information.

The calculation of the evaluation value Sepl based on the
first evaluation criterion (step S171) will be described. The
target-language construct information selection unmit 35
selects one piece of target-language construct information on
the basis of information that associates part-of-speech infor-
mation about a word 1n the mnput text, the part of speech of a
variable item i1ncluded 1n the selected source-language con-
struct 1information, and target-language construct informa-
tion. First, the target-language construct information selec-
tion unit 55 acquires iformation about variable 1tems (the
number which 1s represented by h) in a source-language
example pattern included 1n a certain bilingual example pat-
tern, stores the information 1n SP1 to SPh, and 1nitializes
variables FS1 to FSh that store the results of processing the
respective variable 1tems (step S211). Then, the target-lan-
guage construct information selection unit 35 acquires an
influential word from a character string (one or multiple
words) 1n the input text corresponding to each of SP1 to SPh,
and stores the influential words 1n vaniables SW1 to SWh
(step S212). The term “influential word”, as used here, 1s a
word among one or multiple words corresponding to a vari-
able item, which 1s connected to another fixed item or variable
item. In the Japanese language, the last word may be an
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influential word. Then, the target-language construct infor-
mation selection unit 55 substitutes 1 for the variable 1 (step
S213).

The target-language construct information selection unit
55 checks whether or not information (variable information)
aboutthe set of parts of speech has been set in the 1-th variable
item SP1 (step S214). If the information has not been set (INO
in step S214), the target-language construct nformation
selection unit 55 substitutes 1 for the variable Fsi (step S215).
If the information has been set (YES 1n step S214), it 1s
determined whether or not the set of parts of speech includes
the part of speech of SWi (step S216). The part of speech of
SWimay be acquired from the process results of the morpho-
logical analysis unit 52. If the set of parts of speech includes
the part of speech of SWi1 (YES 1n step S216), the target-
language construct information selection unit 55 substitutes 1
for the variable FS1 (step S215). If the set of parts of speech
does not include the part of speech of SW1 (NO 1n step S216),
the target-language construct information selection unit 335
substitutes 0 for the variable FS1 (step S217). After substitut-
ing some value for the variable Fsi, the target-language con-
struct information selection unit 55 increases the variable 1 by
1 (step S218). If the value 1 1s less than or equal to h (YES 1n
step S219), the process repeats from step S214. If the value 1
exceeds h (NO 1n step S219), the average of FS1 to FSh 1s
acquired, and 1s set as the evaluation value Sepl based on the
first evaluation criterion for the bilingual example pattern
(step S220). The processing of steps S211 to S220 1s per-
formed for all the selected bilingual example patterns.

For example, 1n the example 1llustrated 1n FI1G. 10, When “
EEERIZHES (he ndes a train)” 1s acquired as mput text, °
# (he)” and “&®¥E (atrain)” which are words correspondmg
to variable 1tems 1n the source-language construct informa-
tion are nouns, and these variable 1items are noun variables 1n
any of the bilingual example patterns 1 to 3. Thus, evaluation
value Sepl 1s 1.

The calculation of the evaluation value Sep2 based on the
second evaluation criterion (step S172) will be described. The
target-language construct information selection unit 335
selects one piece of target-language construct information on
the basis of information that associates a character string in
the input text corresponding to a variable 1tem 1n the source-
language construct information, a lexicon, and target-lan-
guage construct information. First, the target-language con-
struct information selection unit 55 stores information about
variable 1tems (the number which 1s represented by h) 1n a
source-language example pattern included 1n a certain bilin-
gual example pattern 1n SP1 to SPh, and initializes variables
FS1 to FSh (step S231). Then, the target-language construct
information selection unit 55 acquires an influential word
from a character string (one or multiple words) 1n the mput
text corresponding to each of SP1 to SPh, and stores the
influential words 1in variables SW1 to SWh (step S232). Then,
the target-language construct information selection unit 55
substitutes 1 for the variable (step S233).

The target-language construct information selection unit
55 checks whether or not lexicon information has been set 1n
the 1-th variable item SP1 (step S234). If the lexicon informa-
tion has not been set (NO 1n step S234), the target-language
construct information selection unit 53 substitutes 1 for the
variable FS1 (step S235). If the lexicon information has been
set (YES 1n step S234), it 1s determined whether or not the
lexicon indicated by the lexicon information includes the
word SWi (step S236). I the lexicon includes the word SWi
(YES 1n step S236), the target-language construct informa-
tion selection unit 55 substitutes 1 for the variable FS1 (step

S5235). It the lexicon does not include the word SWi1 (NO 1n
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step S236), the target-language construct information selec-
tion unit 55 substitutes O for the variable FS1 (step S237).
After substituting some value for varniable FSi1, the target-
language construct information selection unit 55 increases
the variable 1 by 1 (step S238). It the value 1 1s less than or
equal to h (YES 1n step S239), the process repeats from step
S234. If the value 1 exceeds h (NO 1n step S239), the average
of FS1 to FSh 1s acquired, and 1s set as the evaluation value
Sep2 based on the second evaluation criterion for the bilin-
gual example pattern (step S240). The processing of steps
S231 to 5240 1s performed for all the selected bilingual
example patterns.

FIG. 13 illustrates an example of a lexicon. For example, in
the example 1llustrated 1n FIG. 10, when “#{ZEBEICFE S (he
rides a train)” 1s acquired as 1nput text, “# (he)” that 1s the
word corresponding to the first variable 1item 1n the source-
language construct mformation 1s included in the lexicon
“persons”’. Asillustrated in FIG. 13, “&®¥ (atrain)” thatisthe
word corresponding to the second variable item 1s included in
the lexicon “vehicles”. Therefore, the evaluation value Sep2
1s 1 for the bilingual example patterns 1 and 3 in which
information about the above lexicons has been set, and the
evaluation value Sep2 1s 0.5 for the bilingual example pattern
in which only the lexicon “persons™, which corresponds to the
former lexicon information, 1s set.

The calculation of the evaluation value Sep3 based on the
third evaluation criterion (step S173) will be described. The
target-language construct information selection umt 55
selects one piece of target-language construct information on
the basis of information that associates a character string in
the mnput text corresponding to a variable item 1n the source-
language construct information, the usage example informa-
tion, and the target-language construct information. First, the
target-language construct information selection unit 33 stores
information about variable items (the number which 1s rep-
resented by h) 1n a source-language example pattern included
in a certain bilingual example pattern in SP1 to SPh, and
initializes variables FS1 to FSh (step S251). Then, the target-
language construct information selection unit 55 acquires an
influential word from a character string (one or multiple
words) 1n the mput text corresponding to each of SP1 to SPh,
and stores the influential words 1n variables SW1 to SWh
(step S252). Then, the target-language construct information
selection unit 53 substitutes 1 for the variable 1 (step S253).

The target-language construct information selection unit
55 checks whether or not usage-example information in SP1
has been set (step S2354). If the usage-example information
has not been set (NO 1n step S254), the target-language con-
struct information selection unit 53 substitutes 1 for the vari-
able FS1 (step S2535). I the usage-example information has
been set (YES 1n step S234), the target-language construct
information selection unmit 335 acquires the set of usage
examples SPE from the usage-example information in SPi
(step S256). Then, the target-language construct information
selection unit 55 calculates the degree of similarity SimW
between SWi1 and SPE, and stores the degree of similarity
S1mW 1n the variable FSi1 (step S256). The degree of similar-
ity S1mW may be determined by, first, determining a degree
of similarity Sim between SWi and a word 1n an individual
usage example included in the set of usage examples. The
degree of similarity Sim may be determined using, for
example, bigrams of SWi1 and bigrams 1n a character string
including a word 1n a usage example by using substantially
the same calculation method as that used 1n the source-lan-
guage construct information candidate retrieval unit 53. If the
number of usage examples included in the set of usage
examples 1s represented by t and the degree of similarity
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between the j-th usage example and SWi 1s represented by
S1m(j), the degree of similarity S1mW may be determined by

SimM=max{sim(1),sim(2), . . . ,sim(?)}.

The degree of similarity S1m'W may also be determined by

Sim={sim(1)+sim(2)+ . . . +sim(¢) }/z.

After substituting some value for the variable FSi, the
target-language construct information selection unit 335
increases the variable 1 by 1 (step S258). It the value 11s less
than or equal to h (YES 1n step S2359), the process repeats
from step S254. If the value 1 exceeds h (NO 1n step S259), the
average ol FS1 to FSh 1s acquired, and 1s set as the evaluation
value Sep3 based on the third evaluation criterion for the
bilingual example pattern (step S260). The processing of
steps S251 to S260 1s performed for all the selected bilingual
example patterns.

The calculation of the evaluation value Sep4 based on the
fourth evaluation criterion (step S174) will be described. The
target-language construct information selection unit 335
selects one piece of target-language construct information on
the basis of the generation probability of translated text gen-
erated using the selected source-language construct informa-
tion and interlanguage correspondence information. First, the
target-language construct information selection unmit 535
acquires an influential word from a character string (one or
multiple words) 1n the nput text corresponding to each of
variable 1tems (the number which 1s represented by h) 1n a
source-language example pattern included 1n a certain bilin-
gual example pattern, and stores the influential words 1n
arrays SW1 to SWh (step S271).

Then, the target-language construct information selection
unit 55 determines a translated word list for each of SW1 to
SWh by using a word dictionary stored 1n the dictionary unit
57, and stores the translated word lists in TW1 to TWh (step
S272). Here, the word dictionary may have one-to-many rela-
tionships between the source language and the target lan-
guage. Therefore, each of TW1 to TWh may include plural
translated words. The target-language construct information
selection unit 35 determines all possible combinations for
selecting a single translated word from each of the translated
word lists in TW1 to TWh (step S273). Determining all pos-
sible combinations may correspond to determining combina-
tions of translated words to be substituted for a vaniable item
in the target-language construct information. Then, each of
the translated words included 1n each combination 1s substi-
tuted for a corresponding one of the variable items in the
target-language example pattern, and 1s added to a fixed item
to generate a translation (step S274). A translated word of a
variable item represents only a translated word of an influen-
tial word, and the generated translation may be simpler than
the intended translated text. Additionally, the generation
probability of the translation 1s generated using an N-gram
model of a word for each of the translations generated for the
respective combinations (step S275). The largest generation
probability 1s set as the evaluation value Sep4 based on the
fourth evaluation criterion for the bilingual example pattern
(step S276). The processing of steps S271 to S276 15 per-
formed for all the selected bilingual example patterns.

FIG. 16 1llustrates translations generated using the bilin-
gual example pattern 1, the bilingual example pattern 2, and

the bilingual example pattern 3 when “{&iIZEHIZFES (he
rides a train)” 1s acquired as mput text in the example illus-
trated 1n FIG. 10. Information indicating the probability of
occurrence of the N-th word from (N-1)-th words 1n the

N-gram model 1s stored 1n the dictionary unit 57.
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The calculation of the evaluation value SepS based on the
fifth evaluation criterion (step S175) will be described. Here,
a bilingual example dictionary stored 1n the dictionary unit 57
may also be used as evaluation information, 1n addition to the
correspondence between a source-language example pattern
and a target-language example pattern. The bilingual example
dictionary includes plural bilingual examples. An individual
bilingual example includes an example 1n the source language
that matches any of plural pieces of source-language con-
struct information and an example 1n the target language that
matches any of plural pieces of target-language construct
information. FIG. 14 illustrates an exemplary bilingual
example. An example 1n the source language included in the
bilingual example and an example 1n the target language
included in the bilingual example may be character strings,
and may not necessarily include information about morpho-
logical analysis results. The association between the bilingual
example and source-language construct information or tar-
get-language construct information may be stored in advance.

The target-language construct information selection unit
53 selects one piece of target-language construct information
on the basis of the number of bilingual examples including
examples 1n the source language that match the selected
source-language construct information and examples 1n the
target language that match the target-language construct
information corresponding to the selected source-language
construct information. First, the target-language construct
information selection unit 55 sequentially acquires one bilin-
gual example pattern among a set of bilingual example pat-
terns including the selected source-language construct infor-
mation (step S291). Then, the target-language construct
information selection unit 35 acquires the set of bilingual
examples BSS including examples 1n the source language that
match the selected source-language construct information
from the bilingual example dictionary (step $S292), and
acquires the set of bilingual examples BST including
examples 1n the target language that match target-language
construct information of the acquired example pattern from
the bilingual example dictionary (step S293). Then, the tar-
get-language construct information selection unit 55 deter-
mines and stores the number of common bilingual examples
included 1n the sets BSS and BST (step S294). It all the
bilingual example patterns have not been acquired (NO 1n
step S295), the process repeats from step S291. It all the
bilingual example patterns have been acquired (YES 1n step
S295), the target-language construct information selection
unit 55 determines a value normalized so that the maximum
number of bilingual examples 1n each bilingual example pat-
tern may become 1, and stores the value as the evaluation
value Sep5 based on the fifth evaluation criterion for each
bilingual example pattern (step S296). Specifically, the evalu-
ation value Sep3 may be a value obtained by dividing the
number of bilingual examples 1n each bilingual example pat-
tern by the sum of the numbers of bilingual examples 1n all the
bilingual example patterns.

After the calculation of the evaluation values Sepl to Sep5
based on the first to fifth evaluation criteria, the target-lan-
guage construct information selection unit 55 calculates the
comprehensive evaluation value SepP of the respective bilin-
gual example patterns (step S176). The comprehensive evalu-
ation value SepP may be a value obtained by adding up the
weilghted evaluation values Sepl to Sep5, and may be deter-
mined by the following equation 11 the weights to be assigned
to Sepl to SepS are represented by kil to k5 (1.e., k1, k2, k3,
k4, and kS), respectively:

SepP =K1 xFS1+A2xFS2+k3 % FS3+kAXESA+k5% S5,
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Then, the target-language construct information selection
unit 35 selects one bilingual example pattern with the largest
comprehensive evaluation value SepP (step S177). The
selected bilingual example pattern includes one piece of tar-
get-language construct information, and one piece of target-
language construct information has been selected.

FIG. 15 illustrates an example of how to select a target-
language example pattern from the candidates illustrated 1n
FIG. 10. In the example illustrated in FIG. 15, the compre-
hensive evaluation values SepP are calculated using
k1=k2=k3=k5=0.15 and k4=0.4. Here, the values k1 to k5
may be any other experimentally determined value.

The translated text output unit 36 may be implemented by
the CPU 11, the storage unit 12, the communication unit 13,
and the input/output unit 14. The translated text output unit 56
outputs translated text of the iput text to an output unit
connected to the mput/output unit 14, a client device con-
nected via the communication unit 13 and a network, or the
storage unit 12 1 accordance with the selected target-lan-
guage construct mformation and selected source-language
construct information corresponding to the target-language
construct information. Specifically, a word in mput text cor-
responding to each of variable items included 1n source-
language construct information 1s translated using a word
dictionary to generate a translated word, and the translated
word 1s substituted into the corresponding variable item 1n a
target-language example pattern. The translated words sub-
stituted 1nto the variable 1tems 1n the order indicated by posi-
tion information and a character string of fixed content are
output. Thus, translated text 1s output. If a certain variable
item corresponds to a phrase including plural words, a source-
language example pattern and a bilingual example pattern,
which match the content of the phrase, are selected, and a
translated word 1s translated.

The translation apparatus 1 according to the illustrated
exemplary embodiment may not necessarily be dedicated to
the translation of text. For example, the translation apparatus
1 may be incorporated 1n a translation-aid system.

The foregoing description of the exemplary embodiments
ol the present invention has been provided for the purposes of
1llustration and description. It is not intended to be exhaustive
or to limait the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described 1n order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled 1n the art to understand the invention for various
embodiments and with the various modifications as are suited
to the particular use contemplated. It 1s intended that the
scope of the invention be defined by the following claims and
their equivalents.

What 1s claimed 1s:

1. A bilingual information retrieval apparatus comprising:

an mput text acquisition unit that acquires input text in a
first language;

a first memory that stores a plurality of pieces of first
language construct information indicating a construct of
text in the first language, each of the plurality of pieces
of first language construct information including a fixed
item 1ndicating a fixed character string in the text and a
variable 1tem 1ndicating a variable character string 1n the
text;

a first language construct information selection unit that
selects a piece of first language construct information
corresponding to the input text from among the plurality
of pieces of stored first language construct information;
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a second memory that stores a plurality of pieces of second
language construct information indicating a construct of
text 1n a second language corresponding to the selected
piece of first language construct information, each of the
plurality of pieces of second language construct infor-
mation including a fixed item indicating a fixed charac-
ter string 1n the text and a variable 1tem indicating a
variable character string 1n the text; and

a second language construct information selection unit that
selects a piece of second language construct information
from among the plurality of pieces of second language
construct information stored in the second memory on
the basis of evaluation information associated with the
plurality of pieces of first language construct informa-
tion and the plurality of pieces of second language con-
struct information,

wherein the evaluation information comprises plural
pieces of evaluation information with respect to each of
the plurality of pieces of second language construct
information,

wherein the second language construct information selec-
tion unit generates the plural pieces of evaluation infor-
mation respectively based on plural evaluation critena,
and selects a piece of second language construct infor-
mation from among the plurality of pieces of second
language construct information based on the generated
plural pieces of the evaluation information, and

wherein the second language construct information selec-
tion unit determines a plurality of pieces of representa-
tive evaluation information, respectively corresponding
to the plurality of pieces of second language construct
information, based on a weighted sum of the generated
plural pieces of the evaluation information with respect
to each of the plurality of pieces of second language
construct mformation, and selects a piece of second
language construct information from among the plural-
ity of pieces of second language construct information
based on the plurality of pieces of representative evalu-
ation information.

2. The bilingual information retrieval apparatus according,
to claim 1, wherein the evaluation information includes inter-
language correspondence information indicating a corre-
spondence between each of the plurality of pieces of first
language construct information and a piece of second lan-
guage construct information corresponding to the respective
piece of first language construct information, and

wherein the second language construct information selec-
tion unit selects a piece of second language construct
information from among the plurality of pieces of sec-
ond language construct information on the basis of gen-
cration probability of translated text generated using the
selected piece of first language construct information
and the interlanguage correspondence information.

3. The bilingual information retrieval apparatus according,
to claim 1, wherein the evaluation information includes infor-
mation that associates an attribute of the variable items
included 1n the plurality of pieces of first language construct
information with the plurality of pieces of second language
construct information, and

wherein the second language construct information selec-
tion unit selects a piece of second language construct
information from among the plurality of pieces of sec-
ond language construct information on the basis of an
attribute of a character string in the mput text corre-
sponding to the variable 1tem 1n the selected piece of first
language construct information and on the basis of the
information that associates an attribute of the variable
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items 1ncluded in the plurality of pieces of first language
construct information with the plurality of pieces of
second language construct information.

4. The bilingual information retrieval apparatus according,
to claim 3, further comprising a morphological analysis unit
that applies morphological analysis to the input text to acquire
a plurality of words and part-of-speech information about the
words,

wherein the evaluation information includes information

that associates a part ol speech of the variable 1tems
included 1n the plurality of pieces of first language con-
struct information with the plurality of pieces of second
language construct information, and

wherein the second language construct information selec-

tion unit selects a piece of second language construct
information from among the plurality of pieces of sec-
ond language construct information on the basis of
information that associates part-of-speech information
about a word 1n the mput text with a part of speech of the
variable 1tem 1ncluded in the selected piece of first lan-
guage construct information.

5. The bilingual information retrieval apparatus according,
to claim 3, wherein the evaluation information includes infor-
mation that associates a lexicon of the variable items included
in the plurality of pieces of first language construct informa-
tion with the plurality of pieces of second language construct
information, and

wherein the second language construct information selec-

tion unit selects a piece of second language construct
information from among the plurality of pieces of sec-
ond language construct information on the basis of a
character string 1n the input text corresponding to the
variable 1tem 1n the selected piece of first language con-
struct information and on the basis of the information
that associates the lexicon with the plurality of pieces of
second language construct information.

6. The bilingual information retrieval apparatus according
to claim 3, wherein the evaluation information includes infor-
mation that associates usage-example mnformation about the
variable 1tems included 1n the plurality of pieces of first lan-
guage construct information with the plurality of pieces of
second language construct information, and

wherein the second language construct information selec-

tion unit selects a piece of second language construct
information from among the plurality of pieces of sec-
ond language construct information on the basis of a
character string 1n the input text corresponding to the
variable 1tem 1n the selected piece of first language con-
struct information and on the basis of the information
that associates the usage-example information with the
plurality of pieces of second language construct infor-
mation.

7. The bilingual information retrieval apparatus according,
to claim 1, wherein the evaluation information includes a
plurality of bilingual examples each including an example in
the first language that matches any of the plurality ol pieces of
first language construct information and an example in the
second language that matches any of the plurality of pieces of
second language construct information, and

wherein the second language construct information selec-

tion unit selects a piece of second language construct
information from among the plurality of pieces of sec-
ond language construct information on the basis of the
number of bilingual examples including an example 1n
the first language that matches the selected piece of first
language construct information and an example 1n the
second language that matches a piece of second lan-
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guage construct information corresponding to the
selected piece of first language construct information.

8. A translation apparatus comprising:

an 1nput text acquisition unit that acquires input text that 1s
text mput in a first language;

a first language construct information selection unit that
selects a piece of first language construct information
corresponding to the input text from among a plurality of
pieces of first language construct information indicating,
a construct of text in the first language, each of the
plurality of pieces of first language construct informa-
tion including a fixed item indicating a fixed character
string 1n the text and a variable item 1ndicating a variable
character string in the text;

a second language construct information selection unit that
selects a piece of second language construct information
from among a plurality of pieces of second language
construct information 1ndicating a construct of text in a
second language corresponding to the selected piece of
first language construct information, each of the plural-
ity of pieces of second language construct information
including a fixed item indicating a fixed character string
in the text and a variable item indicating a variable
character string in the text, on the basis of evaluation
information associated with any of the plurality of
pieces of first language construct information and any of
the plurality of pieces of second language construct
information: and

a translated text output unit that outputs translated text of
the input text on the basis of the selected piece of second
language construct information and the selected piece of
first language construct information corresponding to
the selected piece of second language construct infor-
mation,

wherein the evaluation information comprises plural
pieces of evaluation information with respect to each of
the plurality of pieces of second language construct
information,

wherein the second language construct information selec-
tion unit generates the plural pieces of evaluation infor-
mation respectively based on plural evaluation critena,
and selects a piece of second language construct infor-
mation from among the plurality of pieces of second
language construct information based on the generated
plural pieces of the evaluation information, and

wherein the second language construct information selec-
tion unit determines a plurality of pieces of representa-
tive evaluation information, respectively corresponding
to the plurality of pieces of second language construct
information, based on a weighted sum of the generated
plural pieces of the evaluation information with respect
to each of the plurality of pieces of second language
construct mformation, and selects a piece of second
language construct information from among the plural-

20

ity of pieces of second language construct information
based on the plurality of pieces of representative evalu-
ation information.

9. A non-transitory computer readable medium storing a

5 program causing a computer to execute a process, the process
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comprising:

acquiring mput text 1n a first language;
storing, 1n a first memory, a plurality of pieces of first
language construct information indicating a construct of
text in the first language, each of the plurality of pieces
of first language construct information including a fixed
item 1ndicating a fixed character string in the text and a
variable 1item indicating a variable character string in the
text,
selecting a piece of first language construct information
corresponding to the input text from among the plurality
of pieces of stored first language construct information;
storing, 1n a second memory, a plurality of pieces of second
language construct information indicating a construct of
text in a second language corresponding to the selected
piece of first language construct information, each of the
plurality of pieces of second language construct infor-
mation including a fixed item indicating a fixed charac-
ter string 1n the text and a variable 1tem indicating a
variable character string 1n the text; and
selecting a piece of second language construct information
from among the plurality of pieces of second language
construct information stored in the second memory on
the basis of evaluation information associated with the
plurality of pieces of first language construct informa-
tion and the plurality of pieces of second language con-
struct information,
wherein the evaluation information comprises plural
pieces of evaluation information with respect to each of
the plurality of pieces of second language construct
information, and
the selecting comprises:
generating the plural pieces of evaluation information
respectively based on plural evaluation critenia, and
selecting a piece of second language construct informa-
tion from among the plurality of pieces of second
language construct information based on the gener-
ated plural pieces of the evaluation information,
wherein the selecting further comprises:
determining a plurality of pieces of representative evalu-
ation 1information, respectively corresponding to the
plurality of pieces of second language construct infor-
mation, based on a weighted sum of the generated
plural pieces of the evaluation information with
respect to each of the plurality of pieces of second
language construct information, and
selecting a piece of second language construct informa-
tion from among the plurality of pieces of second
language construct information based on the plurality
of pieces of representative evaluation information.
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